Purpose: To investigate in an exploratory study whether synovial fluid concentrations of pro-inflammatory cytokines, or changes in concentration over time, are associated with progression of radiographic knee osteoarthritis (OA) and patient-reported outcomes in subjects with previous meniscectomy. Methods: We studied 132 subjects at two time points after meniscectomy. At first examination they were mean (range) 52 (32-73) years old and had been meniscectomized 18 (15-22) years earlier, with a second examination 7.5 (4-10) years later ( Fig. 1A) . We obtained synovial fluid, patient-reported outcomes, semiflexed weightbearing tibiofemoral and skyline patellofemoral radiographs at both examinations; 71 subjects had synovial fluid available from both examinations. We measured synovial fluid concentrations of interleukin (IL)-6, IL-8 and tumor necrosis factor (TNF)-a by a multiplex immunoassay (Meso Scale Discovery). Radiographs were read according to the OARSI Figure 1 (A) A timeline over the study. (B) Scatter plots over individual cytokine concentrations at first (þ) and second (x) examinations with box plots summarizing the examinations using the timeline as x-axis. Boxes represent the median and quartiles, whiskers the 10 th and 90 th percentiles, and the box widths the relative sample sizes at the two examinations. Tables show median (25 th and 75 th percentiles) concentrations with p-values from related-samples Wilcoxon signed-rank test from comparisons of cytokine levels at first and second examinations. atlas with loss of joint space and osteophyte progression evaluated separately as well as combined (to a radiographic score). Progression from first to second examination was defined by increase of one or more in grade or score. We evaluated patient-reported outcomes by separate analysis of the five subscales of the Knee injury and Osteoarthritis Outcome Score (KOOS; Table 1), with progression defined as a worsening in the subscale score by 10 units or more. To study associations between cytokine concentrations and progression of outcomes, we used multivariate logistic regression analysis. The odds ratios (OR) reflect higher concentration, or change in concentration between visits, in increments of 1 pg/ml, or having increased in concentration or not. We did not use multiple test adjustments due to the exploratory character of the study. Results: At group level, synovial fluid concentrations of IL-6, IL-8 and TNF-a all increased between examinations ( Fig. 1B) . At the first examination, there was an overall trend for increased likelihood of progression of radiographic features of OA in the subsequent years with higher synovial fluid cytokine levels (mean OR 1.1; Table 1 ). This was most pronounced for osteophytes, for which higher concentrations of IL-6 (OR 1.05) and TNF-a (OR 1.35) were associated with progression (Table 1) . For patient-relevant outcomes, the only association found was between IL-6 and worsening of the KOOS domain Sports and Recreation (OR 1.08; Table 1 ). At the second examination, higher concentrations of TNF-a (but not IL-6 and IL-8) was associated with having progressed in loss of joint space (OR 1.70) or worsened in function of daily living (OR 1.50) in the preceding years (Table 1) . We further found that for the change in cytokine concentrations between examinations, increase in TNF-a (but not in IL-6 or IL-8) was associated with progression of loss of joint space (OR 1.34; Table 1 ). With change in cytokine concentrations dichotomized as 'increasing vs. not increasing', we found that those who had increased in concentrations of IL-6 or TNF-a from first to second examination had a 5-fold increased likelihood of having progressed in loss of joint space as compared to those with stable or decreasing concentrations (Table 1) . Conclusions: In middle-aged subjects with previous meniscectomy, having high or over time increasing synovial fluid levels of IL-6 and TNFa was associated with increased risk for progression of radiographic features of OA over four to ten years. Although our results need confirmation in prospective studies, they indicate that IL-6 or TNF-a may represent valid treatment targets in knee OA. Purpose: We and others have demonstrated low grade inflammation exists in OA joint tissues, where it may contribute to disease pathogenesis. In the current studies we assessed whether inflammatory events occurring within joint tissues were reported in the peripheral blood leukocytes (PBLs) of patients with symptomatic knee OA (SKOA). Methods: PBL inflammatory gene expression (IL-1, TNFa, COX-2) was assessed in two independent cohorts of patients with SKOA, and a cohort of healthy control subjects: 1) 111 patients with tibiofemoral medial OA and 21 healthy volunteers from the NYUHJD Cohort, and 2) 200 patients from the OAI progression cohort who had "high quality radiographs", at both baseline and 24 months, and had KL2 or 3 in the signal knee at baseline. Radiographic progression was defined as narrowing of medial joint space width (JSW) in the signal knee between baseline and 24-months in each cohort. Radiographic progressors were defined as subjects who had JSN >0.0, 0.2 and 0.5mm over 24 months. For measuring predictive performance, we used the area under the curve (AUC) of a receiver operating characteristics (ROC). OAI SKOA subjects were dichotomized as radiographic non-progressors (JSN <0.0 mm) and progressors (JSN>0.0mm) for association studies. Results: Elevated PBL expression of IL-1, TNFa or COX-2 identified SKOA patients who were "fast progressors" (mean JSN 0¼ 0.71, 0.75 and 0.71 mm / 24 months, respectively) compared to patients with levels below the median. In a multivariable model, anthropometric traits alone (BMI, gender, age) did not predict progression, whereas addition of PBL gene expressions improved prediction of fast progressors (JSN>0.5mm). We next examined inflammatory gene expression in PBLs of radiographic Table 1 Cytokines as predictors of progression of outcomes of osteoarthritis. Odds ratios (OR) with 95% confidence intervals (CI) from logistic regression analysis with adjustments for sex, age and body mass index at first examination, and time between examinations. Statistically significant associations are indicated in bold. 
